Heat attenuates sensitivity of mammalian cells to capsaicin.
The transient receptor potential (TRP) channels are thermo-sensors, and transient receptor potential vanilloid (TRPV)1 and V4 are widely expressed in primary afferent neurons and nonneuronal cells. Although heat acclimation is considered as changes of thermoregulatory responses by thermo-effectors to heat, functional changes of TRP channels in heat acclimation has not been fully elucidated. Here, we investigated whether heat acclimation induces capsaicin tolerance. NIH3T3 cells were incubated at 39.5°C. We determined the expression level of TRPV1 and TRPV4 messenger RNA (mRNA), performed cellular staining of TRPV1 and TRPV4, and investigated actin assembly and activation of the extracellular signal-regulated kinase (ERK). Exposure to moderate heat decreased the levels of TRPV1 but not TRPV4 mRNA. It also induced stress fiber formation and the intensity of TRPV1 seemed to be decreased by chronic heat stimuli. In addition, heat acclimation attenuated the capsaicin-induced activation of ERK. Heat acclimation may induce capsaicin tolerance via the downregulation of TRPV1.